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Introduction
In 3GPP #94bis meeting, the following working assumption was captured [1].
	Working Assumption
· For PDSCH DMRS and PUSCH DMRS for CP-OFDM, DMRS enhancements are specified in Rel.16 to reduce the PAPR to the same level as for data symbols for all port combinations given by 38.212
· For the Rel-16 DMRS enhancement, each CDM group can be configured with different cinit
· For Type 1, the two cinit (configured by nSCID=0,1, respectively) in Rel-15 are used for port(s) in each of the two CDM groups, respectively
· For Type 2, introduce the CDM group index in cinit 
· FFS: How CDM group index is derived?
· For Type 1 and Type 2, simultaneously use dynamic TRP selection (or MU-MIMO pairing with different nSCID) and CDM group specific cinit is supported
· The following solution categories are precluded 
· Modification of OCC 
· Modification to PN sequence generation, such as subsampling a longer sequence
· Note: Concerns raised by MediaTek that preclusion of the above solutions will negatively impact power imbalance issue
· Carefully consider backward compatibility issues and the total number of cinit configured per UE
· For PUSCH/PUCCH DMRS for pi/2 modulation, new DMRS sequences are specified in Rel.16 to reduce the PAPR to the same level as for data symbols
· Carefully consider channel estimation performance and cross correlation performance
· For the next meeting:
· CSI-RS PAPR reduction
· Whether to specify a solution to reduce the PAPR to the same level as for data symbols for all CSI-RS configurations given by 38.211
· Power imbalance issues
· Power imbalance between PAs, between OFDM symbols, between RE in same OFDM symbol 
· Whether is it in scope of WI and if so, whether to specify a solution



Based on this working assumption, this contribution describes our views on the remaining details on the low PAPR RS such as DM-RS and CSI-RS.
Discussion
This PAPR problem is fundamentally caused by the current rule of sequence to antenna port mapping for CSI-RS and DM-RS. The same CSI-RS/DM-RS sequence is mapped to antenna ports across CDM groups, which leads to the repeated structure of the same sequence values in the frequency domain on the same symbol. From this feature, the PAPR could be increased in case that CSI-RS/DM-RS ports from the different CDM groups share the same power amplifier. 
To address the PAPR problem, the method of the sequence generation/mapping for PDSCH/PUSCH DMRS was actively discussed in the previous meeting and CDM group specific sequence generation method was finally captured as a working assumption as described in Section 1. Regarding the PAPR problem of CSI-RS, it was hardly discussed in the previous meeting due to time limitation, but the main reason for the PAPR problem is the same, and hence the PAPR problem could be simply addressed by introducing the CDM group specific sequence for the CSI-RS.
Proposal 1: Similar to PDSCH/PUSCH DMRS, Rel.16 NR introduces CDM-group specific sequence generation and mapping for CSI-RS in order to address the PAPR problem of CSI-RS.
[bookmark: _GoBack]For type 1 DMRS, the solution captured in working assumption would be clear enough. In case of type 2 DMRS, however, we need to discuss how to define the modified sequence initialization equation which includes CDM group index. Regarding this, three options could be considered. Firstly, CDM group index can be included in the linear term in DMRS sequence initialization equation. Secondly, the CDM group index can be included in the nonlinear term. Thirdly, CDM group index can be included in both the linear and nonlinear terms. In consideration of the cross-correlation performance, the second and third option would be better than the first option, since the difference of sequence initialization values according to different CDM group indices will be larger than that of the first option in most cases. In addition, it would be better to multiply the CDM group index (or related term) by the non-linear term in order to lower the cross-correlation.
Conclusion
We summarize our proposal as follows:
Proposal 1: Similar to PDSCH/PUSCH DMRS, Rel.16 NR introduces CDM-group specific sequence generation and mapping for CSI-RS in order to address the PAPR problem of CSI-RS.
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